Post-translational glycosylation and proteolytic processing of a lysyl oxidase precursor.
The synthesis and post-translational processing of a lysyl oxidase precursor protein predicted by the cDNA sequence of rat aorta lysyl oxidase were investigated. In vitro transcription of the cloned lysyl oxidase cDNA and cell-free translation of its mRNA transcript yielded a 47-kDa protein in the absence and a 50-kDa glycosylated protein in the presence of pancreatic membranes, each of which were immunoprecipitated with antibody against the 32-kDa bovine enzyme. Similarly, an N-glycosylated, 50-kDa protein band was synthesized by and immunoprecipitated from cultured neonatal rat aorta smooth muscle cells labeled with [35S]methionine. Pulse-chase studies of proteins newly synthesized by these cells demonstrated that the glycosylated 50-kDa precursor is secreted and that it is processed to the 32-kDa molecular form of lysyl oxidase principally in the medium. The presence of an extracellular processing enzyme activity which converts the 50-kDa precursor to the 32-kDa species was demonstrated by incubating conditioned medium of neonatal rat aorta smooth muscle cell cultures as a source of processing activity with conditioned medium containing 35S-labeled precursor synthesized but not processed by a tumorigenic cell line transfected with a lysyl oxidase expression vector. In contrast to the 50-kDa species, the 32-kDa protein does not appear to be N-glycosylated consistent with the loss of N-linked oligosaccharide units during the processing to the smaller species. The modes of biosynthesis and secretion of lysyl oxidase are discussed in terms of other nonproteolytic activities required for activation of prolysyl oxidase.